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Introduction
With the expansion use of electric device, including personal computers, mobile phones, microwave oven, and other military equipment and/or space equipment, microwave has become a new pollution to our health [1] [2] [3] [4] [5] [6] . The effective way to solve this problem is the development of new microwave absorption materials [7, 8] . The basic requirement of the microwave absorption materials is to show strong microwave absorption, represented by reflection loss [9] . Usually, the microwave absorption materials are to dissipate the incident microwave which includes the dielectric dissipation and magnetic dissipation [10, 11] . Excellent microwave absorption materials also exhibit compatibility between the dielectric dissipation and magnetic dissipation. The magnetic dissipation can be easily achieved by using magnetic materials such as magnetic iron oxide. As a result, magnetite is mostly utilized as microwave absorption materials [12, 13] . The dielectric dissipation can be achieved by introducing the dielectric materials and/or conducting materials [14, 15] . These include phthalocyanine copper and its derivatives [16] , the carbon materials including CNT [17] , carbon black, and graphene [18] , and the conducting polymers such as polyaniline and polythiophene [19] . The conducting polymers that usually combine the low density and excellent conductivity have attracted considerable attention both from the research and the practical application. In the conducting polymers, polyaniline (PAN) can be easily obtained and shows excellent conductivity after doping. Up to now, PAN has been used to prepare composites with polyethylene, poly(vinylidene fluoride), graphene, CNT, and others [20, 21] .
With the magnetite as the magnetic dissipation part and PAN as the dielectric dissipation part, PAN and magnetite hybrid materials can be obtained to be used as microwave absorption materials. However, another problem is the compatibility between them due to the inorganic part of magnetite and organic part of PAN. To solve this problem, core-shell-structured hybrid containing magnetite core and PAN shell can be imagined.
In this study, we fabricated hybrid [8] . FeCl 3 ·6H 2 O (10.0 g) and polyethylene glycol 2000 (3.7 g) were mixed with 160 ml ethylene glycol at RT, followed by adding sodium acetate trihydrate (27.0 g). The system was mixed by mechanical agitation as well as ultrasonication for 40 min to form an orange solution. After that, the aboveprepared mixture was poured into an autoclave; the whole system was heated at 180°C for 12 h, after that it was cooled down to RT. The product was segregated by a magnet and was purified 3-5 times with purified water and ethanol, respectively. Finally, the product was dried under vacuum at 70°C for 8 h. With the change of the amount of the aniline and ammonium sulfate, polyaniline and Fe 3 O 4 hybrids with different contents of polyaniline were obtained. The typical procedure is as follows: 0.25 g Fe 3 O 4 was dispersed in 100 ml deionized water with the help of SDBS (25 mg) and mechanical agitation. After that, the system was cooled at 0-5°C through the ice. At the time, aniline (0.25 ml), dissolved in 0.1 mol/l HCl (50 ml), was also cooled at 0-5°C through another ice system. The cooled aniline solution was mixed with the Fe 3 O 4 dispersion with vigorous mechanical agitation in the ice bath. The ammonium sulfate (2.5 g) was dissolved in 25 ml purified water at 0-5°C in the third ice bath. After being cooled down, the ammonium sulfate was put dropwise in Fe 3 O 4 and aniline mixture. The polymerization was kept on for at least 12 h. In this study, three polyaniline and 
Results and Discussion
In the study, polyaniline and Fe 3 O 4 (PAN@Fe 3 O 4 ) hybrids are fabricated and their microwave absorption property is studied. The PAN@Fe 3 O 4 hybrid is fabricated by the in situ aniline polymerization at the spherical of Fe 3 O 4 which is prepared by the solvothermal process [8] . Figure 1 O 4 , the peaks at 534 eV and 716 eV correspond the O1s and Fe2p, while the peak at 287 eV is resulted from the C1s which might come from the ethylene glycol and polyethylene glycol 2000 used during the solvothermal process. The Fe2p peak can be divided into two peaks at 711 eV and 725 eV which come from Fe2p1/2 and Fe2p3/2 as shown in Figure 2(b) ; this confirms the existence of Fe 3 O 4 . In comparison, the XPS spectrum of PAN@Fe 3 O 4 -1 shows new peak at 405 eV which is attributed to the N1s from the polyaniline at the spherical of PAN@Fe 3 O 4 -1. Both of the FTIR and the XPS confirm the preparation of polyaniline and Fe 3 O 4 hybrids [7] .
XRD is a technic to confirm component of prepared new nanocomposites by comparing XRD pattern peaks with the standard card. Figure 3 shows XRD curves of prepared samples. As shown in the picture, six peaks at 30°, 35°, 43°, 54°, 57°, and 63°which match well with (220), (311), (400), With the fabrication and characterization of PAN@-Fe 3 O 4 hybrids, their microwave absorption property is studied. Permittivity (ε = ε′ + iε″) as well as permeability 
Conclusions
In conclusion, a series of polyaniline and 
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